[Light dependent carotenoid synthesis : VII. Cycloheximide or anaerobic conditions as reversible blocks of the sequence of light-induced reactions].
Anaerobic conditions completely block the synthesis of carotenoids in Fusarium aquaeduciuum or Neurospora crassa. Even after sufficient illumination of the mycelia in the presence of air, the subsequent production of carotenoids in the dark is suppressed entirely when the fungi are transferred to an oxygen-free atmosphere. In turn, restoring aerobic conditions sets off the pigment synthesis in the dark without renewed photoinduction at any time within 48 hours, although the yields of carotenoids decrease. Thus the "photo-induced state" appears to be fairly stable. In order to locate this state the sequence of light-induced reactions was specifically blocked before and after the synthesis of carotenogenic enzymes.Cycloheximide is a potent inhibitor of protein synthesis in fungi. When applied prior to illumination to either of the two molds it suppresses the photo-induced carotenoid formation, apparently by blocking the production of carotenogenic enzymes. This inhibition can be overcome by removing cycloheximide (e.g. by rinsing the mycelium with buffer) at any time (up to 30 h) during the dark period following illumination; however, gradually declining quantities of pigment are produced. These results provide evidence for the formation of a remarkably lasting "induction product" which can clearly be distinguished from the "photooxidative product" and from the carotenogenic enzymes.Under anaerobic conditions Fusarium is capable of producing plentiful amounts of carotenogenic enzymes, while Neurospora crassa forms only small quantities. In order to test the stability of these enzymes in vivo the following experimental setting was employed: in the presence of air the fungi were illuminated and subsequently kept in the dark for a period as long as the absolute lag phase of the pigment synthesis. Then cycloheximide was added to block any further protein synthesis, and at the same time the mycelia were transferred to a nitrogen atmosphere. Returning the fungi to aerobic conditions after various incubation periods resulted in a successively reduced pigment production. It thus appears that the activity of the photo-induced carotenogenic enzymes diminishes only slowly in vivo. These enzymes somehow seem to be stabilized as long as carotenogenesis is blocked.